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Abstract 

It is proved that in order to keep both the lagrangian and the motion equation of non-Abelian 
gauge fields unchanged under the gauge transformation simultaneously, some restriction conditions 
should be established between the gauge potentials and the group parameters. The result is equiva- 
lent to the Faddeev-Popov theory. For non-Abelian gauge fields, it leads to the result that the gauge 
potentials themselves are unchanged under gauge transformations. In this way, the mass items can 
be added into the Lagrangian directly without violating gauge invariability and the theory is also 
renormalizable so that the Higgs mechanism becomes unnecessary. 

PACS numbers: 11.15-q, ll.30.-j, 12.60.Fr 

According to the Yang-Mills theory, in order to keep the Largrangian unchanged under the local 
gauge transformation, the transformation rules of the field <f> and its covariant differentiation should 
be defined as 

<t>'{x) = cxp[-ie a (x)T a ](t)(x) (1) 

D'^x)<p'(x) = exp[-i6 a {x)T a ]D,{x)4>{x) (2) 

D^x) = 5 M + A^x) A^x) = -igA°(x)T a (3) 

Here T a are group elements and 9 a (x) are group parameters. The function forms of 9 a {x) are 
considered arbitrary at present. From Eq.(2), we can get the transformation rule of gauge potentials 

A'«(x) = Aftx) + f a ^(x)Al(x) - - g d^{x) (4) 

The intensities of gauge fields are defined as 

F^(x) = d,A a v {x) - d v Aftx) + gr^A%x)Al(x) (5) 

Its transformation rule is 

f£(x) = + f a ^e^{x)F; v {x) (6) 

The Largrangian of non-Abelian gauge fields with zero masses 



L Q {x) = —F^{x)F^(x) (7) 



is unchanged under gauge transformation. But the Largrangian with mass items can't keep unchanged 
under gauge transformation. 

However, it is easy to prove that the motion equation of non-Abelian gauge fields can't keep 
unchanged under gauge transformation in general while the Largrangian of gauge field is invariable. In 
order to keep the motion equation of gauge field unchanged simultaneously, a restriction relation should 
be established between the gauge potentials and the group parameters. The free electromagnetic field 
is discussed at first. Because there exist the Lorentz condition d^A^ = 0, free electromagnetic field's 
motion equation is 

= d 2 A v ~ dud^ = d 2 A u - (8) 
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U(l) gauge transformation is denned as: 



A' v {x) = A v {x) - \e{x) (9) 

So the gauge transformation of Eq.(8) is 

= d 2 A' u {x) = d 2 A l ,(x) - \d 2 9(x) = (10) 

In order to keep the motion equation unchanged, we must have 

-d v d 2 9(x) = (11) 

It means that d 2 = b = constant, or d v 9 = b v = constant, or d v 9 = b v ^ constant but d 2 b v = 0. 
So in order to keep the motion equation of free electromagnetic field unchanged under U(l) gauge 
transformation, the form of group parameter 9(x) can't be arbitrary. Only when 9(x) take three forms 
above, the motion equation is invariable. As for non-free electromagnetic field, the motion equation is 

d 2 A,(x) = -j, j„ = i e -{^ - VllV) (12) 

It is obvious that that the restriction condition Eq.(ll) is also effective to keep non-free motion 
equation unchanged under U{1) transformation. On the other hand, for general U(l) gauge fields, 
because there exists no Lorentz condition, d^A^ ^ 0, U(l) gauge transformation of motion equation 
is 

= d 2 A' v - d v d^ = d 2 A v - d v d^ = d^F^ (13) 

So the motion equation can keep unchanged without any restriction of group parameter, or 9(x) can 
take any function form. 

For SU(N) non-Abelian gauge field, the motion equation is ^ 

d^+gr^A?F^=0 (14) 

Under the gauge transformation defined in Eq.(4) and (6), the motion equation becomes 

+gf aPl iK + fp°erAi - l -d^ 3 )(F; v + p x "e x Fp = o (15) 

By considering Eq.(14), the formula above becomes 

f a ^[(d^)F^ + 008^] + g.r^P^A^ x F^ 

+gf a^ (f 0pa e p A a _ l d ^){F^ + P^9 X F^) = (16) 

It is easy to see that the solution of the formula above is 

d^9 a = gf^O^Al (17) 



In fact, by considering Eq.(14) and (17), as well as the anti-symmetry relation of group construction 
constant f al3j , the left side of Eq.(16) becomes 

f^jf P o d p A a F ^ _ faMppoQPAP^F^ + f af31 r f " y 9 p A f f l F° v 

— _^fao-t ppfi _|_ japj pfia _|_ jafij pap^QP £0 pa ^8) 
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By the Jacobian relation p°i ppP+pPi pP° +pPi p°p = 0, we prove that the Eq.(17) is the solution 
of Eq.(15). Similarly, for non-free SU(N) non-Abelian gauge field, when there exists interaction 
between spinor particles and gauge particles, the motion equation of gauge potential is: 

d^ v + gP^A^F; = -^y 7A*<WV> (19) 

It is obvious that that the restriction condition Eq.(17) is also effective to keep the equation unchanged 
under gauge transformation. It can be known from Eq.(4) that Eq.(17) just means A'^ = A™, i.e., 
gauge potential itself is unchanged under gauge transformation. The result notes that if we want to 
keep the Lagrangian and the motion equation of non-Alberian gauge field invariable simultaneously 
under gauge transformation, the gauge potentials should be invariable under the transformations. For 
SU(N) gauge group with a = 1,2 • • • N, Eq.(14) represents AN equations. So there are also 4A 
independent group parameters, i.e., there are 4 sets group parameters satisfies Eq.(17). It means that 
the forms of group parameters are not unique. Because 9 a (x) ^ constant in this cases, even though 
gauge potentials are unchanged under gauge transformation, the local gauge transformations of other 
fields (f>(x) and their covariant differential defined in Eq.(l) and (2) are still meaningful. 

It should be emphasized that motion equation can't contain arbitrary group parameters after 
gauge transformation, otherwise the motion equation become arbitrary and meaningless. So we call 
the gauge theory, in which group parameters are arbitrary, as a complete local gauge theory. We 
call the gauge theory, in which group parameters can't take arbitrary form as incomplete local gauge 
theory. It can be said that so-called local gauge invariability actually implies incomplete local gauge 
invariability. For non-Abelian gauge field, the complete local gauge invariability is only a belief 
without inevitability, for it would destroy the gauge invariability of motion equation in general. It 
will be proved below that as long as the complete local gauge invariability is replaced by incomplete 
local gauge invariability, the Higgs mechanics would become unnecessary and the description of gauge 
theory would also become more symmetrical and simple. 

It is shown below that the result above coincides with the Faddeev-Popov theory ^ In order to 
avoid infinity, Faddeev and Popov suggested that the integral over function space should be restricted 
on the hyper-surface decided by gauge condition 

F[A°]=0 a = 1,2, •••AT (20) 

In this way, the freedom degrees of gauge fields are decreased from 4A to 3N. The following relation 
is used to restrict orbit integral 

A F [A% ■ J [dg]5{F[A<?]) = 1 (21) 

The restriction condition 6(F | A™ 9 |) demands F \ A^ 9 |= actually. For U(l) gauge field, by taking 
the Landau gauge condition F | A" |= d^A^ = 0, we have 

F[A$ = -> = d^(A, - U^6) = -U 2 9 = (22) 

The result coincides with Eq.(ll) (to take b = 0). For non-Abelian gauge fields, by the Landau gauge 
condition d^A™ = 0, we have 

F[A°"] = - d^A'l = d^A" + p^e^Al - - g d„6 a ) = d^P^e^AJ, - - g d„6 a ) - (23) 
The formula can be written as 

ffhOPAl - \e a = = (24) 
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Taking the simplest form to let = 0, we get Eq.(17). So the result in this paper coincides with 
the Faddeev-Popov theory, or it is the simplest form of the Faddccv-Popov theory. It can be seen 
that though restriction relation (23) can eliminate the infinity of orbit integral, it can't make motion 
equation invariable under gauge transformation. To make both the orbit integral and the motion 
equation of non-Abelian gauge fields invariable, the restriction relation 5(d^b l _ l ) should be changed 
into <5(& M ). So Eq.(21) should be re-written as 

A F [A°] ■ J [dg]5[R^r^6f 3 Al - -^6 a )] = 1 (25) 

Here is an arbitrary constant vector so that Eq.(17) is always tenable. In this way, by the relation 
A F L4£] = detM F we have 

Mf(x,y) = R^r^Al(y)S 4 (x-y) - U afj d^{x - y)] (26) 

The action of ghost particle becomes 

S g = J d 4 xC+R,(5 aP d, - gf afh <Al)Cp (27) 

It can be seen below that the change of ghost particle's action has no essential influence on interaction 
theory for ghost particles are fictitious. 

Because gauge potential is unchanged under gauge transformation with A'^ = A°^ for non-Abelian 
gauge field, we can add mass item into the Lagrangian directly without violating gauge invariability. 
Therefore, the Lagrangian below is invariable under gauge transformation 

L = --F« V F« V \m\A«A« (28) 

It can be proved that when the interaction between gauge particles and other particles are considered, 
corresponding W, T identity can also be obtained and the theory is also renormalizable. For simplifi- 
cation at first, we consider a system composed of gauge field A^, Fermi field tp, and ghost fields C+ 
and C a . Let Sf represent the action of gauge and Fermi fields, Sh represent the action of fixed gauge 
item, S g represent the action of ghost field, after mass item is added, the effective action of the system 
is S e f f = Sf + Sh + Sg with 

Sf = J d 4 x[-^(^d^ - ig^-^A^ + m^ip 

-\{d,AZ d v A° + gr M K A 'lf \™aA«A<$ (29) 

Sh = J d 4 x[-±(d^) 2 } S g = J d 4 xC+R^5 a pd, - gr^AtfCf, (30) 

Because A^ is invariable according to this paper, Sf and Sh are invariable under SU(N) gauge 
transformation. Because A^[.4^] is unchanged under gauge transformation, so ghost fields C+ and 
C Q can also be regarded invariable under gauge transformation, though in the current they are not. 
In this way, the simplified B, R, S transformations can be written as 

8$ = -i^C a 5X 5tp = iyC a #A (31) 

6A% =0 SC+ = 6C a = (32) 
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Here SX is infinitesimal with (SX) 2 — > 0. Similarly, we also have S 2 ^ = and S 2 tp = 0. The similar 
generating function of the Green's function, that is unchanged under simplified transformations (31) 
and (32), can be written as 

Z = J [#] [#] [dA°] [dC+] [dC a ] exp{iS eJ f 

+i J dx 4 [# + H + J%A° + <; a C+ + s+C a + K5^ + S^K}} (33) 

Here K and K are anti-commutative quantities. Because integral is independent of variable transfor- 
mations, S e ff is invariable under gauge transformation, as well as S 2 -tp = S 2 tp — 0, the formula above 
is unchanged under transformations V> — > V>' = ^ + 5-tjj, ip — > V' = V* + So we can also write it as 

Z = J [#] [#] [cL4«] [dC+pC a ] exp{iS e/ , 
+z y d* 4 [r^ + 5i/>) + (^ + S^rj + J" A" + , a C+ + ,+C a + KS^ + S^K}} 



(34) 



Eq.(34) minus Eq.(33), we get 

[d$][d1>][dA?][dC%][dC a ] I dx 4 [f)6ip + 6^} 



/> 

x exp[iS eff + i J dx A {^ + ^ + J*A« + q a C+ + £C Q + Atf^ + HK)] = (35) 

Let Sip — > (5/ {iSK), Sip — > 5/(i5K), the simplified W, T identity represented by the generating function 
of the Green's function can be written as 

[f]-^ + -^v}Z(fl,V,JZ,S + ,<;,K,K) = (36) 

The simplified W, T identity represented by the generating function of normal vertex angle becomes 

ST ST ST ST 

^ + ^*r r * r = (37) 

But there is no ghost equation for SU (N) gauge fields. The normalization of single loop approximation 
is discussed below. It is only a simplified process of current theory. After items KSip and SipK are 
added into the action, the effective action unchanged under simplified B, R, S transformations can be 
written as 

S o = J c^hVKT^ ~ «5y7^ + TO V>)V' 
-\(d„A« d v A« + gf^A^AZf \m\A°A° - y ( (d,A«) 2 

+C+R li (S a pd li - gf a ^Al)Cp + tgK^C a ^SX - ig^C a K5X] (38) 

Using it to construct the generating function of normal vertex angle, we obtain T[So] ~ So under tree 
approximation. The process is finite. Therefore, according to Eq.(37), we have So* Sq — 0. For single 
loop approximation, we can write 

r[s ] = So + r([s ] + r?[s ] (39) 

Here r{[So] is finite but Tf [So] is infinite. In order to eliminate infinite, for single loop approximation, 
we use So + ASo to construct the generating function of normal vertex angle 

T[S Q + ASo] ~ So + ASo + r([S* ] + Tf[S } (40) 
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By taking ASq = —T{[So], the infinite of single loop approximation can be eliminated It can be proved 
below that we also have 

-r? [So] = £ a ° G - + So*F So* Tf[S ] = (41) 

Here G a is an invariable quantity of gauge transformation with form 

a <? G <? = j rf 4 aj[-ai-0(7^^ - *5^7m^)^ _ ^m^ip 

-\a 3 (d^ - d^+gf^A^AZf - \ ai m\A«A« - ±a 5 (d„A«f 

+a 6 C+R^S af3 d^ - gf^ADCp] (42) 

Here a, are constants containing infinite polos. Because there is no ghost equation, F can be an 
arbitrary function. We can also write it as similarly 



J d 4 x(hKiP + b 2 ^K) (43) 



Because G a does not contain K and K, according to Eq.(33), we have So ~ KSip + SipK, so 

q r — ^ a ^ a — ^ a — ^ a 

* a ~ 6tp SK 5K Sip 5$ SK 5k 5$ 

= fH + f^ = SG *=° <44) 

By the anti-commutation relation between ip and ip, it can also be proved as done in the current 
theory 

S * (S * F) = (45) 

So rf [So] satisfies Eq.(41) and we obtain 

So + AS = So + J2 a ° G ° + So * F 

„ 5S a 5F 5S 5F 5S 5F 5S 5F ^ 
+So + ~H6K + JKH + ^5K + lk^ + ^ a ° G ° (46) 

On the other hand, according to the current theory, let 

SF - - SF 

i>' = ^+ m = {l + b^)=Y^ V' = V< + ^ = (l + ^)= V/> (47) 

SF - SF - - 

K' = K-^ = (l- bl K)=Y^K K' = K-- = (l-b 2 K) = Y^K (48) 

it can be proved ( 3 ) 

n ,71 ,1 t>, n /T , f> r,x 5S 5F SS SF 5S 6F 5S SF 

Sotf, K'>K')=So(^,K,K) + - M + m - + ^- + -^ (49) 

Put the formula above into Eq. (46), it can be known that the effect of item So * F is to do the trans- 
formations of Eq.(46) and (47) in the action So- So we can define function G a by using jp',ip',K', K' 
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at beginning. Then let Y\ — 1 + a\, Y 3 = 1 + a 2 , Y 3 = 1 + a 3 , Y4 = 1 + a 4 , Y 5 — 1 + a 5 , Y" 6 = 1 + a 6- 
In this way, the action of renormalization in single loop process can be written as 

Si = S + AS = J d^xl-Y^ij^ - ig^A^ - Y^Y m ^ 

-\(d,AZ d„A« + gr^A^Alf \m\A«A« - ^(d^) 2 
+C+R^C a - gf^C+R^C, + tg K^C a ^S\ - ig^C a KSX 
-(Yi - l)y^( 7 „0 M - ig^A") - (Y 2 - l)Y^Y m W 
-\{Y 3 l){d,AZ d v Al + gP^AlAZf -\{Y 4 - l)m\A*A* 

= J d 4 x[-YiY^( 7 ^ - ig^A^ - Y 2 Y^m^ 

-\y^A: - d v A«f - ^Y 3 g(d^ - d^f^A^ 

-^{gf^A^AZf \Y im 2 A A«A° ^Y 5 (d^f 

+Y 6 (C+R^C a - gf af ^C+R^C\) + ig K^C a ^SX - ig^C a KS\] (50) 
On the other hand, when the action is represented by nude quantities, we have 

Si = J d 4 a;[--0o(7p^ - Wo y7/^o M + ™0il>)i>0 

-\{d^ v d v AZ, + g f^AlAl u f - \m 2 0A A^A^ ^(d.A^f 
+C+ a R^C 0a - gof aP ~<C+ a R^C Ql + ig K ^-C 0a ^ 5\ - ig Q ^C 0a K SX] (51) 

Let ^0 - V^V, ^0 = = s/T 3 A«, C+ a = V~Z~ 3 C+, C Qa = VT 3 C a , K = VZ^K, 

K = y/Z^K, g = Z gi g, m ^ = Z m ^m^, M 0A = Z mA m A , ? = Z^, the formula above becomes 

Si = J d i x[~Z 2 tp(j l ,d fl - iZ gl ^fz~ 3 g^-"i^A* + Z mtf ,m^)ip 

-\z 3 (d,AZ d v A°? \zl l2 Z g2 g{d,AZ - d^f^A^Al 
-\z%Zj(gr^AlAlY \z 2 mA Z 3 m\A«Al - ±Z c Z 3 (d,A«) 2 
+Z 3 R,C+d^C a - Z gi Z 3 ^Z~ 3 gf a ^C+R^C 7 



+iZ g5 Z K \/ Z 3 Z 2 gK T -^-C a ^8\ - iZ g6 Z K ^/ Z 3 Z 2 g^C a K5\] (52) 
Comparing the corresponding items between Eq.(50) and (52), we get 

Z 2 = YiY^ Z gl ^Z~ 3 = l Z 2 Z m ^ = Y 2 YjY i , Z 3 = Y 3 



Z g2 \J Z 3 — 1 Z g3 Z 3 — 1 Z mA Z 3 — Y4 Z^Z 3 — Y 5 

Z3 = Ys Zg^yfZz = 1 Z 95 Zk\J Z 3 Z 2 = 1 Z ge = Z g5 (53) 

It can be obtained immediately 

Zg\ = Zg 2 = Zg 3 = Zg 4 = Zg = ~^== = (54) 



By taking Zk = Y 3 /\J Z 3 Z 2 (similar to the current theory), we have Z g5 = Z g6 = Z g . Therefore, the 
renormalization interaction constants in all items are the same so that renormalization is possible. So 
for the process of single loop approximation, according to the paper, renormalization constants are 
taken as 

Z 2 = Y 1 Y^Y i> Z 3 = Y 3 Z 3 = Y 6 Z g = 



ry _ Y 2 „ Yi _Y 5 y/Y$ 

Z ^-Y X ZmA -\jY 3 Z <-Y 3 Z « ~ y/ YMYiY* (55) 

By the way, because there is no restriction of ghost equation for SU(N) fields, the function F in 
Eq.(41) can be arbitrary. For simplification, we can take F = directly so that it is unnecessary for 
us to introduce Eq.(47) and (48) agin. In this case we have Y^ = Y^ = 1 in (55). For higher order 
processes, renormalization can also be carried out by the similar procedure in the current theory. 

The mass item's gauge transformation in the united theory of weak-electric interaction is discussed 
at last. We only discuss the transformation of lepton field's mass items. The result is suitable to quark 
fields. In the united theory, we use chiral fields to describe weak interaction. The transformation rules 
of left hand and right hand fields under SU{2) x U(l) gauge transformation are 

L^L' = eM-i e -^f+i{)L L =\? L \ (56) 

i« -> exp(i0)J fl l L = ±(l + l5 )l ^=I(i_ 75 )z (57) 

The Lagrangian of free lepton field without mass item is 

Lo = -Lj^d^L - Ir^O^Ir = -VLl^d^L - Ij^d^l (58) 

Because the transformation rule of left hand field is different from right hand field, the mass item of 
lepton field with form 

mill = mi(l L l R + l R l L ) (59) 

can't not keep unchanged under SU{2) x U(l) transformation. Similar to gauge field's mass item, in 
the current theory, the mass items of lepton fields can't yet be added into the Lagrangian directly. 
The Higgs mechanics is needed. It is proved below that this problem can be resolved solved, by 
establishing a proper restriction relation between group parameters. The Higgs mechanics. According 
to Eq.(54), we have infinite transformations 

v' L ~ [1 - 1(03 - 9))v L ~ \{6i - ie 2 )l L v'~ [I -1(03 -*)]!/- l(0i ~i0 2 )l (60) 

l> L ~- l -{e 1 + i6 2 )v L + [l- % -{6 3 + 6)\l L V ~ -1(0! +i8 2 )v + [l- 1(03 + 6)]l (61) 
If choosing 6\ = —i9 2 , we get 

1(03 + 6)]l ~ exp[-l(0 3 + 0)]^ (62) 
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In this case, we have T'V = 11, the lepton mass item can keep unchanged under SU{2) x 17(1) trans- 
formation and can be added into the Lagrangian directly. 

For the transformation of gauge field's mass items, the relations between mass eigen states and 
non-mass eigen states of gauge particles are 

W+ = -j=(Al + iAl) W- = -j=(Al-iAl) (63) 

= cos $ W A\ - sin DwB^ A^ = sin -d w A^ + cos , d w B fl (64) 

Here 9 W is the Weiberge angle, A^ is electromagnetic field. Because field is massless, by using the 
formulas above, when the mass items are represented by both mass eigen states and non-mass eigen 
states, we have relation 

-\™ A A«A« = -m\W+W- + \m\ cos^Z, _ Q (65 ) 

Q = 7; m A sin ®w {A^) 2 + m 2 A sin § w cos <& w Ay,Zy, (66) 

In the formula, ttia sm9 w is photon's mass and product item A^Z^ represent two point's interaction. 
Because theses two items do not exist actually, we should cancel them in the action. As taking Rq 
gauge in the current theory, we take gauge 

F a [A°] = d^A° + R a R a = -d^A" ± yfl - 2UQ/dvA* (67) 

So the gauge fixed item can be written as 

Sh = J d±x[-±-(d,A«f + Q] (68) 

The superfluous Q in the action produced by Eq.(65) can be canceled. Let vha = m w , according to 
(65), we have 

\m 2 A A°A° ~ m 2 w W+W- + \m 2 w cos^Z^ (69) 

Because m w cos8 w is Z° particle's mass actually, we have 

m z = m w cos$ w (70) 

By calculating the low order process of [i~ decay and comparing the result with the Fermi theory, we 
can also get G/V2 = g 2 /(8m 2 u ), from which we can decide the masses of particles. Then from 
Eq.(70), Z° particle's mass can also be determined. The result is completely the same as that in the 
current theory in which the Higgs mechanics is used. When mass eigen states are used, the gauge 
transformation of mass items is 

mlW'+W- + X -m 2 z Z\Z\ = m 2 w W+W- + \m 2 z Z^Z^ 

+!^(2cos^4 - 2sin^B M + ^^d,9)d,9 (71) 
^9 9 

It is obviously variable under gauge transformation. In order to keep it unchanged, we can let 

8.6 = -^os^Al - sin W = - -JL-Z, (72) 

As shown before, the group parameter form of 17(1) field can be arbitrary. So in order to keep the 
mass items represented by mass eigen states unchanged under 5*17(2) x 17(1) transformation, the form 
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of group parameter 9 can not be arbitrary. Eq.(72) should be satisfied. It is noted that according to 
the definition in Eq.(9), group parameter 9 is finite. For infinitesimal transformation, we should let 
9 — > 9SX with d^OSX = — 2gZ fl SX/ sm9 w . In this way, the mass items of particles and Z° can be 
added into the Lagrangian directly without violating SU{2) x U(l) gauge invariability. Thus, when 
non-mass eigen states are used, we have 

/- T a 1 - 

d 4 x[~ J L(7 M a p - ig—^A^ + ig' -^BJL - l R (^d^ + ig'^B^ln 

-\{d,A a v - d v A% + gf^A^Alf - \{d,B v - d u B,) 2 

+ W ^-(d»A a v f ^-{d,B,f 

+C+R^C a - gf^C+RpAfa + C + 2 C + K x bv L + bv L K x 

+K 2 8l L + 5l L K 2 + K 3 Sl R + 8l R K 3 + K A 5B^ + 5B^K 4 ] (73) 
According to Eqs. (9), (60) and (61), the infinitesimal transformations are 

5u L = l - (0 3 - 9)V L + iOih Sl L = ^(9 3 + 0% &Tr = Mr 

Sv L = ~(6 3 - 0)v L - iOth Sl L = - l -(9 3 + 9)l L 5l R = i6l R 

6A« = 5B lx = ~d v fi 6C+ = 6C a =SC = SC+ = 2Cb^ (74) 

Let Ok = C k SX, 9 = C5C, similarly we have (<5A) 2 -> so that 5 2 v L = S 2 l L = S 2 B I1 -> 0. By 
the same method shown before, renormalization can be done. If mass eigen states are used, by the 
transformation Eq.(63) and (64), we can also get the action which is also invariable under SU (2) x U(l) 
transformation. 

So = J d A x{L a (W±, Z„, Ap, I, v) + iJL[W+D^(l + l5 )l + W-l^l + 75)] 

_- Vg 2 + g ,2 ^ [ - 7 ^ (1 + lh)v + i^ sin w _ 1 _ 75)/] _ i 99 aJ^i 

4 V 9 + 9 

-mtll - m 2 w W+W- - \m 2 z Z^Z^ - -L[^(W±, Z^f 

-^-[dMW^Z^)) 2 + C+R^C a - gr^C+R^{W±,Z^)C t + C+d 2 C + K t Su 

+5vK x + K 2 5l L + 8l L K 2 + K 3 5l R + 8l R K 3 + K 4 5B^ + 5B„K 4 } (75) 
In this case, the transformation rules of various fields becomes 

6v = - fa - 0)u - iOtl 8v= l -{0 3 -6)v + i6 1 l 51 = - l -{9 3 + 9)1 

ST= + 0)1 5W+ = SW~ =0 5Z ll = - sm9 w 8B M 

5A^ = i cos 6 W 6B^ SC+ = SC a = SC = SC + = (i R B^ (76) 

Let 6 k = C k SX, 9 = CSX similarly, we have (SX) 2 -» 0, 8 2 v = S 2 l = 8 2 Z ll = 8 2 A ll -> 0. The same 
renormalization can be carried out. 
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In sum, because the Higgs particles can't be found up to now, it is still a big problem if there 
exists the Higgs particles. At present, some persons believe that the Higgs particles do not exist at 
all. Some theoretical modes have been put forward to replace the Higgs mechanics. For example, the 
Higgs particles are regarded as the bounding states of some new positive and anti-quark particles. But 
all these theories have some difficult problems. It can be said that the scheme provided in this paper 
is simplest and more rational without increasing any new particles or extra hypotheses. In order to 
ensure the invariability of motion equation of gauge fields under gauge transformation, this scheme is 
also necessary. The theory is meaningless if the invariability of motion equation of gauge fields can't 
be ensured. By giving up the principle of complete local gauge invariability and adopting the principle 
of incomplete local gauge invariability, we don't need the hypotheses of Higgs mechanics again. The 
description of theory can also become more simple and symmetrical. 
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